Basidiospores of the wood-rotting fungus Lenzites saepiaria utilize various carbohydrates as substrate for germination (9). Germination in this organism has been defined as the initiation of outgrowth (9), since there are no metabolic or physical changes observable other than an increase in length of the spore.
Basidiospores of the wood-rotting fungus Lenzites saepiaria utilize various carbohydrates as substrate for germination (9) . Germination in this organism has been defined as the initiation of outgrowth (9) , since there are no metabolic or physical changes observable other than an increase in length of the spore.
Continued experiments on basidiospore germination indicated that sugars autoclaved prior to testing supported an increased rate and percentage of outgrowth when compared with filter sterilized or unsterilized sugars (H. W. Scheld and J. J. Perry, Bacteriol. Proc., p. 34, 1969). When known products of hexose degradation (8) , such as levulinic or formic acid, were added to spore suspensions, there was an increased rate of outgrowth. The addition of hydroxymethyl furfural, another product of hexose degradation, to germinating spores had a marked effect on subsequent outgrowth and morphogenesis. Hydroxymethyl furfural induced the spores to develop as rounded yeastlike structures and caused the mycelia to grow in chains of spherical and odd-shaped bodies.
Emerson (3) demonstrated that furfural effectively replaced heat activation in the germination of ascospores of Neurospora crassa. Ascospores of N. tetrasperma are activated by furfural, furfuryl alcohol, and other heterocyclic compounds (11, 12), but hydroxymethyl furfural was not tested in these studies. Spores of thermophilic spore-forming bacteria were also activated by furfural (7). tion. The rate of outgrowth of these basidiospores approached that obtained on malt extract or a medium to which maltose and acetate were added (Fig. 1) . However, when the concentration of diethyl ether-extractable material was increased, a number of effects on germination was evident. The results of an experiment with increased amounts of extract are presented in Fig.  2 . The basidiospores slowly enlarged ( Fig. 2A) , developed a single slow-growing hypha (Fig. 2B) , produced branched irregular mycelium (Fig. 2C  and E) , or lysed and extruded the cellular contents (Fig. 2D) . The size and shape of the cell wall resulting from the extrusion of cell contents (Fig. 2D) suggested that considerable growth of the basidiospore had occurred during the incubation period and prior to lysis.
The effect of various combinations of HMF, levulinate, acetate, and PEA on the development of L. saepiaria basidiospores is illustrated in Fig.  3 . When basidiospores were treated with 10 mM HMF added to the basal maltose medium, enlarged spores were produced similar to those seen in Fig. 2A . Levulinate added to the basal medium stimulated germination of mycelium but caused no marked change in cell structure. When HMF and levulinate were combined, enlarged rounded cells were produced that, in some instances, exhibited slow-growing hyphae as shown in Fig. 3A . Addition of HMF and acetate resulted in the growth of rounded bodies (Fig.  3B and C) . After 10 days, many of the enlarged cells lysed (Fig. 3D) . Comparable results were obtained when PEA and acetate were added to the basal medium (Fig. 3E) .
Some additional effects of HMF and levulinate or acetate on the development of basidiospores are shown in Fig. 4A, B , and C. The developing mycelium in Fig. 4A has stunted and oddshaped branches not associated with normal mycelial growth (see Fig. 1 ). The basidiospore in Fig. 4B was apparently forming a bud, whereas that shown in Fig. 4C developed a cross-wall between the two areas of the spore. Some basidiospores grew out as a chain of odd-shaped cells (Fig. 4D) . Fig. 4E and F. The mycelium that grew in the presence of HMF (Fig. 4E) developed as a chain of rounded cells. Similar growth occurred when PEA was added (Fig. 4F) , except that the cells were smaller and longer.
DISCUSSION
These experiments demonstrated that the increased rate and level of germination in the presence of autoclaved hexoses resulted from the presence of small amounts of organic acids formed by the degradation of the sugar. Previous results (9) suggested that fatty acids stimulate germination and outgrowth of L. saepiaria basidiospores. This stimulation is most marked when hexose is also present.
Products formed when the sugars were heated also had an effect on the development of the fungal hyphae. The dimorphism observed in L. saepiaria on addition of HMF was similar to that reported for M. rouxii when higher levels (8%) of hexose were added to the growth medium (1) . Terenzi and Storck (13) also observed that the concentration of glucose was important in the induction by PEA of a yeastlike morphology in M. rouxii. PEA causes the same morphological change in L. saepiaria as that induced by addition of HMF. Since PEA is effective in disrupting membrane organization (10) , it seems reasonable to suggest that HMF has a similar effect on membranes of L. saepiaria.
